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(57)Abstract: 

PURPOSE: To make it possible to increase the 
electrode coating thickness in tapered parts of the 
light shielding film and to improve the yield at the 
time of forming a common electrode of an LCD as the 
light shielding film can be formed to a tapered shape 
in the sectional shape of etching. 

CONSTITUTION: The light shielding film provided on a 
substrate 1 for the display device which is 
substantially transparent in a visible light region has a 
two- layered structure consisting of a chromium film 
2 and a chromium nitride film 3 from the substrate 
side. The light shielding film includes the chromium 
nitride film and may be the film in which the nitriding 
degree of the chromium nitride film continuously 
changes. 
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CLAIMS 



[Claim(s)] 

[Claim l] The shading film for display 
with which the shading film substantially 
prepared on the transparent substrate for 
display in the light field is characterized 
by having the two-layer structure of a 
chromium film and a nitriding chromium 
film from this substrate side. 
[Claim 2] The shading film for display 
with which the shading film substantially 
prepared on the transparent substrate for 
display in the light field is characterized 
by changing continuously by the degree of 
nitriding of a nitriding chromium film 
including a nitriding chromium film. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This inventions 
are a shading film for liquid crystal 
displays (LCD), and a thing concerning 
the shading film for 3 board type 
projection type LCD especially. 
[0002] 

[Description of the Prior Art] There are a 
single ** type which expands one color 
panel to projected type LCD display as it 
is, and a 3 board type using three RGB, 
and the latter serves as a subject now. In 
3 board type, the TFT type monochrome 
LCD is used as a light valve, and the 



common electrode used for a display in 
this case is directly formed on the 
shading film which consists of a 
chromium monolayer. 
[0003] 

[Problem(s) to be Solved by the 
Invention] Since the etching cross-section 
configuration of a chromium shading film 
is almost perpendicular and the covering 
thickness of the common electrode layer 
of this level difference portion becomes 
thin when forming common electrodes, 
such as ITO, directly on the shading film 
which consists of a chromium monolayer, 
it will be easy to be in an open-circuit 
state. This situation is shown in drawing 
4 . As for a substrate and 2, 1 is [ a 
chromium film and 4 ] electrode layers. 
Thus, the yield at the time of common 
electrode membrane formation is low, and 
this poses a manufacture top problem. 
[0004] 

[Means for Solving the Problem] The 
shading film for display with which the 
shading film which this invention is for 
solving the above-mentioned technical 
problem, and was substantially prepared 
on the transparent substrate for display 
in the light field as the means is 
characterized by having the two layer 
structure of a chromium film and a 
nitriding chromium film from this 
substrate side is offered. In this case, the 
chromium film may be optically opaque, 
and even if the nitriding chromium film is 
optically opaque, it may be transparent. 
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[0005] As for this invention, the shading 
film substantially prepared on the 
transparent substrate for display in the 
light field offers [ the degree of nitriding 
of a nitriding chromium film ] the 
shading film for display characterized by 
changing continuously again including a 
nitriding chromium film. It is desirable to 
make it the degree of nitriding become 
high as it separates from a transparent 
substrate, when the degree of nitriding of 
nitriding chromium changes. 
[0006] 

[Function] Drawing 2 shows the relation 
of the nitrogen gas partial pressure in the 
relative etch rate to the chromium film of 
the nitriding chromium film which 
formed membranes by the 
reactive- sputtering method, and 
sputtering gas. Using chromium, at the 
target, it was [ the mixed-gas total 
pressure of 0.4Pa of an argon and 
nitrogen and 2kW of direct current 
powers ] fixed, and membranes were 
formed at it. The etching reagent used 
the mixed solution of the second cerium 
ammonium of a nitric acid, and perchloric 
acid, the etch rate more than the double 
I)recision of chromium is obtained as were 
shown in drawing 2 , and the partial 
pressure of nitrogen resembles becoming 
high, and it takes, namely, a film is 
nitrided In addition, the relation of this 
drawing changes with the total pressure 
of spatter gas, and the sizes of power flux 
density. 



[0007] According to this invention, the 
shading film which can be etched so that 
a shading film cross section configuration 
may become tapering ofi" from a substrate 
side (the shape of a taper) by using that 
an etch rate changes with the degrees of 
nitriding of chromium can be realized, 
and it is thick in the covering thickness of 
the shading film level difference section, 
namely, since the step coverage of a 
common electrode layer can be raised, the 
yield at the time of common electrode 
membrane formation can be raised. 
[0008] 
[Example] 

[Example l] drawing 1 is the example of 
this invention, and has the two-layer 
structure of the chromium film 2 and the 
nitriding chromium film 3 from the 
transparent substrate 1 side. The 
chromium film 2 is argon gas 100%, and 
the nitriding chromium film 3 formed it 
at 60% of nitrogen gas ratios. The 
thickness of lOOnm and the nitriding 
chromium film 3 of the thickness of the 
chromium film 2 was 40nm. Since the 
etch rate of nitriding chromium is quicker 
than chromium like drawing 2 , it 
becomes possible to ********** a cross 
section in the shape of a taper by making 
it such two layer structure. 
[0009] Drawing 3 is the cross section of 
the shading film which **********ed by 
the phot lithography method and 
produced the film of the structure shown 
in drawing 1 . The etching reagent used 
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the mixed solution of the second cerium 
ammonium of a nitric acid, and perchloric 
acid. It could be etching in the shape of a 
taper, and the effectiveness of this 
invention was proved. 
[0010] It carried out hke the example 1, 
using a nitriding chromium film from 
which the degree of nitriding of a 
[example 2] nitriding chromium film is 
changing continuously as a shading film. 
In this case, membranes are formed 
during a spatter, enlarging concentration 
of nitrogen gas gradually. In this example, 
it carried out at argon gas 100% as 
sputtering gas, and the partial pressure 
of nitrogen gas was enlarged one by one. 
Thickness of nitriding chromium was set 
to 150nm. 

[OOll] The cross-section configuration of 
the good shape of same taper as an 
example 1 was acquired at the time the 
bottom of etching to an example 1 and 
this appearance of this shading film. 
[0012] In addition, in this invention, a 
nitriding chromium film from which the 
degree of nitriding of a nitriding 
chromium film is changing continuously 
can also be made into two-layer structure 
with the usual chromium film. Moreover, 
it is also possible to make the degrees of 
nitriding differ by making nitriding 
chromium into a multilayer, respectively. 
[0013] 

[Effect of the Invention] According to this 
invention, since the cross-section 
configuration of the shading film for a 



display is made in the shape of a taper, 
covering thickness of an electrode it is 
made to have the level difference portion 
of a shading film covered can be 
thickened. Thereby, the yield at the time 
of common electrode membrane 
formation of LCD can be raised, 
[0014] The shading film for a display of 
this invention is useful also as a shading 
film used as a black mask for light filters 
prepared on the substrate of a liquid 
crystal display element. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ij The cross section showing 
the example of this invention 
[Drawing 2] The graph which shows the 
relation of the nitrogen gas partial 
pressure in the relative etch rate to the 
chromium film of the nitriding chromium 
film which formed membranes by the 
reactive -sputtering method, and 
sputtering gas 

[Drawing 3] The cross section of the 
shading film which **********ed by the 
phot lithography method and produced 
the shading film of this invention 
[Drawing 4] The cross section of the 
shading film which **********ed by the 
phot lithography method and produced 
the conventional shading film 
[Description of Notations] 
l: Substrate 
2: Chromium film 
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3- Nitriding chromium film 
4: Electrode layer 



4 



